Background The present study aimed to assess the accuracy of radiology department ultrasound scans in identifying rotator cuff tears at our institution, a regional specialist orthopaedic centre.
INTRODUCTION
Ultrasound scans have been in routine use for the evaluation of shoulder pathology since the 1980s. They are relatively cheap, non-invasive and allow dynamic examination of the cuff. They are more acceptable to patients than magnetic resonance imaging (MRI) scans because there is no need to go through an enclosed space.
Several studies have confirmed the high sensitivity and specificity of ultrasonography for the detection of full-thickness tears, comparable to MRI scanning [1] [2] [3] . However, ultrasonography has not proven so accurate for the detection of partial-thickness tears and is also known to be highly operator dependent [3] [4] [5] .
In our unit, 'one stop' or 'office-based' scanning is not yet widely available [6] [7] [8] [9] . Patients are usually filtered through to the shoulder clinic by a musculoskeletal assessment team (MATS) who take all referrals from the local general practitioners. Ultrasound scans are often booked by the MATS practitioners, and patients are then referred on to the specialist shoulder clinic as appropriate. In addition, a proportion of patients have scans booked following their shoulder clinic appointment.
The primary aim of the present study was to compare the accuracy of pre-operative ultrasound scans with arthroscopic findings because, anecdotally, we did not perceive there to be a high correlation rate. A secondary aim was to determine the average time lag between scan and surgery.
MATERIALS AND METHODS
Pre-operative ultrasound scan reports from 64 consecutive patients were obtained retrospectively over a 1-year period using our 2010 electronic theatre database. The ultrasound reports were compared with the typed arthroscopic findings as a gold standard. The presence or absence of partial or fullthickness rotator cuff tears was recorded. Surgery was performed by or under the direct supervision of consultant surgeons.
Ultrasound scans were performed using modern high-resolution scanners by experienced consultant musculoskeletal radiologists, according to a standardized departmental protocol.
The time lag from the date of scan to the date of surgery was calculated for each patient and the results were summated to provide a mean value in weeks.
RESULTS
In total, 43 tears were found at arthroscopy. Thirty of these were full thickness and 13 were partial thickness. Because of the low number of partial tears, a distinction was not made between articular or bursal sided lesions. The sensitivity of ultrasound for tear detection was 70%, specificity was 67%, positive predictive value was 81%, negative predictive value was 51% and overall accuracy was 69%. The results are summarized in Tables 1 to 3. Fifty of 64 scans were ordered by the local MATS. The mean time period from scan to surgery for all scans was 44 weeks. For the MATS scans, it was 47 weeks and, for the scans ordered from the orthopaedic clinic, it was 33 weeks.
DISCUSSION
Accurate pre-operative diagnosis of shoulder pathology allows an informed discussion to be made between patient and surgeon, as well as being invaluable in the planning of operating lists and equipment.
In our department, a pre-operative ultrasound scan correctly predicts a cuff tear in 70% of cases. This is some way short of the best results available in the literature where sensitivities of up to 100% have been reported [1] [2] [3] . Scans were not accurate in identifying partial-thickness tears and this is supported in the majority of the literature [3, 4, 10] .
Considering other imaging modalities, a meta-analysis by de Jesus et al. [11] found magnetic resonance arthrography to be statistically more sensitive and specific than either MRI or ultrasound in diagnosing full or partial cuff tears. However, a recent Cochrane review by Lenza et al. [10] including only prospective studies concluded that any of the three tests could be used to diagnose full-thickness tears with comparable accuracy, although MRI may be more sensitive in identifying partial-thickness tears.
Our study can be criticized in that it only included patients who went on to have surgery following scans and did not include all patients who had scans. However, this is unavoidable if surgery is to be used as a gold standard and is a weakness of all such studies [4, 5] .
The achievable accuracy of ultrasound is not in question; however, in the UK, the reality appears to be that less than satisfactory results are commonplace in both the specialist centre and district general hospital setting [5] .
The reasons for this may be operator related; however, the time period from scan to surgery also warrants attention. A long time period from scan to scope may allow tears to progress or heal.
The introduction of the MATS referral system in our region has led to an average 14-week increase in this time period.
Recently, there have been reports of ultrasound scans being performed immediately in the shoulder clinic, obviating the need for a separate scan appointment [6] [7] [8] [9] . These 'one stop' scans have been performed by both sonographers and appropriately trained surgeons. The results obtained have been shown to be comparable in accuracy to standard radiology department scans when compared with arthroscopic findings. In addition, one stop scanning has been shown to significantly shorten the time between initial outpatient presentation to the end of the treatment episode [7] with resulting financial savings.
In summary, we would advise all departments to audit the accuracy of their pre-arthroscopy ultrasound scans and recommend caution in the interpretation of ultrasound findings before proceeding to surgery. 
